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Exploring	 x	 	 	 	 x	 	 x	 	 	 x	 x	 	 x	 	 x	
Preparing	 x	 x	 x	 x	 x	 x	 x	 x	 x	 	 x	 x	 x	 	 x	
Interagency	
coordination	 x	 x	 x	 x	 x	 x	 	 x	 x	 	 x	 x	 x	 	 x	
Intra‐agency	
coordination	 x	 x	 x	 x	 x	 x	 x	 x	 x	 	 x	 x	 x	 	 	
Education	
and	training	 	 x	 	 	 	 x	 	 	 	 	 	 	 	 x	 x	
Monitoring	 	 x	 	 x	 	 x	 	 x	 	 	 x	 x	 x	 	 	
Enforcing	 	 x	 	 x	 	 x	 	 x	 	 	 x	 	 x	 	 	









Joint	assets	 	 	 x	 	 x	 	 x	 x	 x	 	 	 	 	 	 	
Complement
ary	skills	 x	 x	 	 x	 	 x	 x	 	 	 	 x	 x	 	 x	 	
Cooperative	
use	of	assets	 	 	 	 	 x	 	 x	 	 	 	 x	 x	 	 	 	
Economies	of	
scope	 	 x	 	 	 x	 x	 	 	 	 	 x	 	 x	 x	 	
Economies	of	








cost/risk	 x	 x	 	 x	 	 x	 	 	 x	 	 x	 	 x	 	 	
Shared	
cost/risk	 	 	 x	 	 	 	 x	 	 x	 	 	 x	 	 	 	
Increased	
return	flows	 	 	 	 	 	 	 x	 x	 	 	 	 	 	 	 x	
Additional	
return	flows	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
Strategic	
value	 	 	 x	 x	 x	 	 x	 x	 x	 	 x	 	 x	 x	 	
Grey	cells:	most	encountered	
Hatched	cells:	least	encountered	
*			The	MIA	‐	step‐by‐step	approach	anticipates	on	future	opportunities.	Interaction	with	partners	
will	take	place	in	the	future,	therefore	no	specifics,	other	than	exploration	of	the	opportunities	
can	be	given	yet.	
**	From	municipality	of	Napa	perspective.	
	
	
5	 Analysis	
	
The	variety	of	tools	as	presented	in	this	paper	will	be	analysed	here	on	the	basis	of	the	
findings	for	transactions	costs,	transactions	benefits,	and	the	ways	of	capturing	value	
(see	table	3).	This	will	be	followed	by	a	description	of	the	differences	and	similarities	in	
Dutch	and	American	application	of	tools.	
	
Transaction	costs	
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In	terms	of	transaction	costs,	all	tools	investigated	include	elements	of	such	costs.	Most	
common	are	the	cost	elements	of	making	preparations	for	an	agreement,	interagency	
and	intra‐agency	coordination	(see	table	3).	Therefore,	the	theoretical	notion	by	Coase	
(1960),	that	land	use	value	would	maximize	instantaneously	if	there	were	no	
transaction	cost,	seems	indeed	to	be	theoretical	here.	All	tools	do	not	only	have	
transaction	cost,	they	all	included	multiple	elements	of	transaction	cost.	The	transaction	
cost	elements	for	the	step‐by‐step	approach	in	Miami	were	not	available	yet,	as	future	
opportunities	for	value	are	not	clear	yet.	The	findings	did	show,	however,	that	for	each	
involved	party	in	the	cooperation	as	pursued	by	the	tool	the	transaction	costs	might	
differ.	For	instance,	the	MRC	trading	tool,	is	quite	intensive	in	terms	of	preparation	and	
intra‐agency	coordination	for	the	MRC	itself,	but	for	some	of	the	involved	stakeholders	it	
just	means	they	have	to	show	up	in	a	meeting	and	express	their	opinions.	In	fact	this	is	
exemplary	of	this	kind	of	tool,	it	focuses	on	reducing	transaction	costs	for	other	
agencies.	This	is	similar	to	the	principles	of	the	Napa	volunteer	group,	and	to	a	lesser	
extend	to	the	‘Waal	‐	real	estate’	initiative	and	the	‘Waal	‐	swap’	decisions.	All	these	
focus	on	a	facility	to	allow	synergetic	transactions	without	having	the	individual	
agencies	having	to	pioneer	a	deal	themselves.		
	
Transaction	benefits	
In	terms	of	transaction	benefits,	the	tools	show	a	large	degree	of	variation.		This	means	
the	tools	address	different	elements	of	benefits	that	come	with	cooperation.	The	
beneficial	element	of	‘complementary	skills’	is	found	most	often	in	the	tools	
investigated.	And	as	transaction	benefits	are	the	driver	to	seek	transactions,	the	
capabilities	of	partnering	organizations	seem	to	be	a	main	driver	amongst	the	benefits.	
The	benefit	of	cooperative	use	of	assets	was	least	often	addressed,	and	therefore	a	much	
less	prominent	driver	to	engage	in	transactions.	Some	of	the	tools	relate	to	a	single	
benefit	only	like	Bea‐stakeholder,	IHNC	co‐funding	and	Waal‐authority	by	municipality.		
The	Napa‐special	tax	hike	to	fund	the	Napa‐River	project	is	a	bit	of	an	a‐typical	tool	in	
the	set.	It	is	a	tool	with	an	aim	to	capture	value.	It	does	not	focus	on	some	sort	of	
transaction	with	stakeholders,	and	therefore	it	is	without	a	specific	benefit	in	terms	of	
cooperation.	It	could	be	argued	that	it	does	not	belong	in	this	set	of	tools,	but	as	it	was	
an	important	element	in	making	the	Napa	project	to	a	success,	it	has	been	included	here	
nevertheless.		
	
Some	of	the	tools	addressed	multiple	transaction	benefits.	The	tendering	and	
contracting	tools	(Bea‐DBFM,	IHNC‐Tendering,	ZWV–Design	Build),	but	also	the	trading	
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facilities	(MRC‐trading	house,	Waal	–	swap)	are	examples	of	these.	In	table	3	it	is	shown	
that	all	these	tools	address	‘complimentary	skills’	together	with	one	or	more	other	
benefits.		
	
Value	capturing	
The	data	showed	two	remarkable	results	for	the	value	capturing	and	claiming	group	of	
elements.	First	of	all,	strategic	value	is	often	mentioned	or	referred	to	by	the	
interviewees.	Building	and	maintaining	the	relationship	with	regional	partners	was	
often	mentioned	in	this	context.	Secondly,	no	additional	return	flows	have	been	
mentioned	or	found	for	all	of	these	tools.	No	direct	explanation	for	this	is	provided	
through	the	empirical	evidence.	A	logical	reason	behind	this	might	be	that	this	type	of	
value	capturing	required	much	more	coordination	than	the	other	types.	Furthermore,	a	
reduction	of	risk/cost	comes	forward	as	an	important	mechanism	to	capture	value	for	
many	of	the	tools.	The	MRC	trading	facility	is	the	single	tool	that	combines	both	a	cost	
and	return	element.	
	
Comparison	Netherlands‐USA	
If	we	compare	the	results	for	the	tools	as	applied	in	the	Dutch	and	the	American	
situation	a	few	specifics	arise.	In	the	American	situation	the	use	of	local	co‐funding	is	
mandatory	for	federal	navigation	projects.	This	actually	played	an	important	role	in	the	
IHNC	case	and	the	Miami	river	case.	For	the	Napa	case	co‐funding	was	applied,	but	as	
the	federal	objective	was	flood	protection,	it	was	not	mandatory.		Secondly,	volunteer	
groups	with	impact	and	active	long‐term	involvement,	as	seen	in	the	Napa	case,	could	be	
related	to	the	American	culture	and	tradition	of	volunteering.	However,	it	does	not	rule	
out	it	could	take	place	in	other	countries	as	well.	Furthermore,	the	Dutch	have	been	
exploring	the	path	of	contract	forms	in	which	contractors	are	responsible	for	design,	
and	sometimes	finance,	and	maintenance	as	well.	This	is	not	witnessed	in	the	American	
cases,	nor	has	any	reference	to	this	kind	of	contracting	been	found	there.	Reference	to	
contracting	forms	by	US	Corps	of	Engineers	interviewees	revealed	that	the	design	
responsibility	is	in	generally	held	close	to	the	Corps	itself,	and	not	transferred	to	
contracted	parties.	More	generally	there	appears	to	be	more	attention	for	alternative	
contract	forms	in	the	Netherlands	in	comparison	to	the	USA.	
A	striking	difference	in	the	results	was	the	lack	of	addressing	return	flows	in	the	Dutch	
tools,	while	this	appeared	several	times	in	the	American	cases.	This	needs	a	bit	of	
nuance	though;	increasing	return	flows	only	appeared	to	be	viable	in	case	a	local	
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authority	could	influence	the	project	significantly.	Or	as	one	of	the	interviewees	for	the	
Miami	case	phrased	it;	‘90%	of	the	river	is	controlled	by	the	city.	Taxes	go	to	the	city,	and	
the	state,	but	mostly	the	city.	Now	condos	go	for	a	million	a	piece.	The	city	had	no	political	
will	before	the	MRC	was	in	place.	But	once	they	learned	the	value	was	there,	the	money	
was	there,	people	would	go	there,	tax	base	was	there,	they	understood	you	would	have	to	
do	something	there.’		There	seems	to	be	no	specific	hurdle	for	stakeholders	in	the	Dutch	
context	to	act	in	a	similar	way.	This	means	Dutch	local	authorities	could	try	to	influence	
the	plans	to	optimize	for	increasing	local	tax	revenues	similar	to	the	way	this	was	
actively	done	by	local	permitting	in	the	Miami	river	case.	
	
Three	waterway	themes	
As	described	in	the	section	2,	the	cases	are	selected	from	three	mayor	categories	of	
waterway	investments;	replacement	of	assets	(Bea,	IHNC),	waterway	improvement	
(ZWV,	MIA)	and	flood	protection	(Waal,	Napa).	In	deployment	of	tools,	three	notable	
differences	are	observed.	First	of	all,	in	replacement	of	assets	the	benefit	element	of	
‘cooperative	use	of	assets’	is	not	addressed	at	all.	In	these	cases	this	means	that	these	
assets	are	considered	to	be	of	single	purpose.	The	second	observation	is	that	economies	
of	scale	are	not	addressed	in	the	flood	protection	cases.	This	benefit	is	closely	related	to	
contracting	forms,	which	is	not	a	dominant	tool	in	the	flood	protection	cases.	The	third	
observation	lies	in	the	fact	that	tools	deployed	in	the	replacement	of	assets	category	do	
not	address	increased	return	flows	at	all.	This	is	in	contrast	to	both	other	categories.	
Again,	an	explanation	could	be	that	the	focus	lies	in	developing	a	cost	efficient	single	
purpose	solution,	and	not	so	much	in	stimulating	broader	value.	
	
The	tools	identified	have	been	verified	on	the	fact	whether	these	include	the	mentioned	
elements	of	transaction	cost,	benefits,	or	value	capturing	mechanisms.	From	the	
observations	it	came	forward	that	the	way	these	elements	are	addressed	can	take	
several	forms	of	governance.	Taking	these	mechanisms	encountered	in	consideration,	
basically	five	forms	of	governance	were	observed.	Below	these	five	forms	are	ranked	
from	closed	to	more	open	types	of	governance	(Martens,	2007):		
 Permitting	–	with	a	purpose	to	optimize	benefits	(MIA‐	permitting,	Waal	real	
estate)		
 Financial	instruments	–	with	a	purpose	to	capture	value	through	taxes	or	co‐
funding	(IHNC	–	co‐funding,	MIA	‐	co‐funding,	Napa	–	local	tax	hike)	
 Contracting	–	with	a	purpose	to	optimize	benefits	or	with	a	purpose	to	redirect	
expenses	to	regional	returns	(Bea	–	DBFM,	ZWV	–	DB	contract,	IHNC	–	
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tendering)	
 Cooperative	instruments	–	with	a	purpose	to	reduce	transaction	costs	(Bea‐
Stakeholder,	ZWV	–	Interngovernm,	Waal‐auth	by	munic,	Napa‐Volunteers).	
 Trading	house	–	with	a	purpose	to	transfer	transaction	costs	from	stakeholders	
to	trading	unit	(MIA	–	MRC	trading,	Waal	swap).	
	
Special	mention	has	to	be	made	of	the	MIA	step‐by‐step	approach,	as	this	tool	seems	to	
be	of	different	nature.	This	tool	was	indeed	meant	to	optimize	the	overall	value	of	the	
project	by	enabling	the	actors	to	decide	on	timing	of	decisions,	plans,	contracts,	designs	
and	so	on.	As	it	appears	to	be	a	fundamental	different	type	of	tool,	it	is	not	mentioned	in	
one	of	these	groups.	Such	a	step‐by‐step,	or	adaptive,	approach	can	be	seen	as	an	
overarching	tool	to	optimize	the	deployment	of	tools	by	phasing	developments	in	time.	
	
	
6	 Conclusions	and	discussion	
	
The	deployment	of	tools	and	instruments	to	increase	value	of	waterway	projects	has	
been	analysed.	A	series	of	six	recent	projects,	three	in	the	Netherlands	and	three	in	the	
USA	have	been	studied	to	gain	insight	in	contemporary	developments	in	the	waterway	
sector.	Both	national	waterway	authorities,	Rijkswaterstaat	and	the	US	Army	Corps	of	
Engineers,	showed	recognition	of	the	societal	call	for	broader	optimization	of	waterway	
projects	and	made	attempts	to	optimize	their	projects	in	such	way.		As	these	attempts	
can	be	defined	as	planning	practise	in	progress,	it	is	certainly	not	evolved	yet	to	a	level	
of	fit	for	purpose,	refined	and	balanced	practice.		
	
In	the	six	case	studies	the	use	of	a	variety	of	tools	was	observed.	Literature	on	the	
precise	working	of	these	tools	in	waterway	planning	appeared	to	be	scarce.	By	analysing	
the	tools	deployed	on	the	basis	of	a	classical	transaction	cost	and	transaction	benefit	
framework,	deeper	insight	has	been	provided	on	the	elements	these	tools	address	in	the	
optimization	process.	Transaction	cost	theory	provides	a	useful	framework	as	it	says	
that	land	use	value	would	optimize	instantaneously	if	no	transaction	costs	existed.	By	
finding	the	way	transaction	costs	are	reduced,	benefits	increased	and	value	capturing	
mechanisms	deployed,	we	have	seen	that	a	structured	identification	and	categorization	
of	the	tools	can	take	place.		
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A	total	of	15	tools	were	found,	all	had	a	purpose	to	increase	the	value	of	the	project	in	
some	way.	All	these	tools	addressed	elements	of	transaction	costs,	transaction	benefits	
and	value	capturing.	The	variety	in	transaction‐cost‐elements	addressed	and	
transaction‐benefit‐elements	addressed	was	large;	in	value	capturing	the	variation	was	
much	lower.	Reduced	cost/risk	was	often	used	as	a	way	to	capture	value,	together	with	
strategic	value.	An	explanation	for	this	might	be	that	these	two	types	of	capturing	hardly	
ask	for	extra	coordinative	efforts,	the	benefits	of	the	transaction	‘fall’	to	the	partners	
almost	without	extra	effort.		The	strategic	value	element	often	referred	to	maintaining	
good	relationships	with	other	local	or	regional	actors	due	to	the	recurrence	of	
transactions	beyond	the	project	investigated.	None	of	the	tools	added	a	new	return	flow	
in	the	system,	and	increased	return	flows	were	only	witnessed	in	the	USA	situation.	In	
the	Dutch	situation	contracting	tools	stood	out	as	a	way	to	increase	benefits	by	
transferring	(design‐)	responsibility	to	the	contractor.	This	was	not	encountered	in	the	
American	situation.	In	the	US	situation,	however,	contracting	included	directing	
expenses	to	local	firms	to	increase	the	local	return	flow.	This	was	not	found	in	the	
Netherlands.		
	
The	cases	were	tied	to	three	mayor	categories	of	waterway	projects;	asset	replacement,	
waterway	improvement	and	flood	protection.	The	tools	from	the	cases	in	the	first	
category	appeared	to	focus	most	on	developing	a	cost	efficient	strictly	defined	solution.		
Resolving	an	urgent	specific	problem	is	the	key	issue	here.	The	tools	applied	in	the	
projects	of	the	category	‘waterway	improvement’	addressed	most	transaction	benefits	
and	value	capturing	elements.	These	kinds	of	projects	appear	to	have	ample	
opportunities	for	broad	optimization.	Explanatory	is	the	wider	geographical	and	
functional	impact,	which	brings	many	ties	to	a	variety	of	stakeholders	and	institutions.	
With	many	ties,	come	many	opportunities	and	a	call	for	wider	optimization.	The	‘flood	
protection’	projects	seem	to	take	a	position	in	between	these	two	themes.	The	
geographical	impact	is	wide,	but	the	functional	need	is	narrowly	defined.	Such	projects	
seem	to	be	able	to	go	either	way.		This	can	be	a	strictly	focussed	solution,	as	initially	
proposed	for	both	for	the	Waal	and	Napa	River,	or,	a	much	broader	optimized	project,	as	
later	on	realized	for	both	projects.	
	
At	a	more	abstract	level	the	tools	could	be	categorized	into	five	types	of	governance	
based	on	the	purpose	related	to	value	elements	pursued.	These	were:	(1)	permitting	
instruments,	(2)	financial	instruments,	(3)	contracting	to	optimize	benefits	or	stimulate	
local	returns,	(4)	cooperative	instruments,	and	(5)	trading	houses.	And	although	the	
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purpose	of	each	instrument	might	be	clear	and	defendable,	the	data	provided	a	rather	
dispersed	image	on	the	elements	addressed	according	to	transaction	cost	theory.	This	
means	room	for	further	optimization	is	likely	to	be	found.	Ideally	all	transaction	costs	
are	to	be	minimalized	and	all	benefits	and	value	capturing	elements	maximized,	in	
practice	this	appears	to	be	difficult.	
	
Optimizing	waterway	projects	in	a	broad	sense,	taking	into	account	many	of	the	linked	
issues	valued	by	society,	can	be	a	complex	task.	Tools	can	be	helpful	in	this	process.	The	
effects	of	these	tools	in	the	optimization	process	are,	however,	rather	complex	itself.	
This	is	due	to	the	wide	variety	of	transaction	cost	elements	and	transaction	benefit	
elements	associated	with	these	tools.	These	effects	can	also	vary	due	to	differences	in	
context;	an	industrial	zone	will	give	different	dynamics	than	a	residential	zone	or	a	rural	
zone.		
	
The	cases	learn	that	practitioners	should	keep	in	mind	that	inclusiveness	comes	with	
transaction	costs	and	transaction	benefits.	The	benefits	are	often	explicit	and	
highlighted	by	stakeholders,	the	transaction	benefits	are	much	more	implicit.	The	
benefits	do	not	only	need	to	be	larger	than	these	transaction	costs,	but	have	to	be	
captured	in	an	efficient	way	as	well.	Attention	should	be	paid	to	these	aspects	when	
selecting	a	mix	of	tools	to	optimize	a	project.		
	
Practitioners	can	expand	their	set	of	tools	by	adopting	and	application	of	successful	
tools	as	seen	in	other	countries.	Examples	could	be	application	of	trading	facilities	or	an	
obligatory	requirement	for	co‐funding	in	the	Netherlands,	or	trying	out	alternative	
contract	forms	in	the	USA.	Ideally	deployment	of	mixes	of	tools	should	be	
complimentary	and	synergetic.	Systematically	considering	application	of	tools	in	a	
structured	way	could	be	a	practical	step	forward.		
	
More	broadly	the	study	shows	that	current	planning	process	in	waterway	development	
seems	to	be	advancing.	Both	in	the	Netherlands	and	the	USA	a	shift	is	seen	from	a	
traditional	cost	effective	sectoral	approach	towards	the	application	of	tools	to	stimulate	
inclusiveness.	There	is	a	strong	incentive	to	continue	on	this	path	as	waterways	need	to	
be	adapted	to	new	circumstances,	and	at	the	same	time	assets	are	ageing	and	need	to	be	
renewed.	Waterway	authorities	are	forced	to	take	action,	but	need	to	take	into	
consideration	the	wide	variety	of	issues	related	to	these	waters.	Applying	new	mixes	of	
tools	and	types	of	governance	can	be	considered	an	emerging	issue	in	the	waterway	
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sector.	These	mixes	vary	greatly	in	characteristics.	Further	research	into	selecting	
effective	mixes	of	governance,	improving	tools	and	instruments	and	providing	guidance	
for	harmonization	of	deployment	of	tools	could	strengthen	the	advancements	in	the	
sector.	
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